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Light emitted by a common lamp is incoherent; that is, photons of many
frequencies and many phases of vibration are emitted (Figure 29.13). The
light is as incoherent as the footsteps on an auditorium floor when a mob
of people are chaotically rushing about. Incoherent light is chaotic. A beam
of incoherent light spreads out after a short distance, becoming wider and
wider and less intense with increased distance.

Even if the beam is filtered so that it is a single frequency (monochro-
matic), it is still incoherent, for the waves are out of phase with one another
(Figure 29.14). The slightest differences in their directions result in a spreading
with increased distance.

T s S i

A beam of photons hasing the same frequency, phase, and direction—
that is, a beam of photons that travel exactly alike—is said to be coherent
(Figure 29.15). Onlv a beam of coherent light will not noticeably spread and
diffuse.

A laser is an instrument that produces a beam of coherent light. One
model, the earliest, consists of a ruby crystal rod a few centimeters long that
has been “doped” with impurities—atoms of chromium. The ruby rod is
surrounded by a photoflash tube that sends high-intensity green light into
the ruby (Figure 29.16). Excitation of the chromium atoms occurs as the
outer electrons are boosted to higher energy levels. The electrons fall back
to an intermediate level and then, more slowly, to their lower level. At this
last stage they emit a photon of red light; the ruby fluoresces.
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2.4 3 Z2d(light extinction)& ©] &3+ mjd=4
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o] AARKFE A=t} o7]dA ¢ = soot volume fraction, A ¥ 514.5 nm,
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2.5 LabVIEW

LabVIEW# Laboratory Virtual Instrument Engineering Workbench® ¢Fx}=
National Instrument o4 7§23}t language program©|t}. LabVIEW+ & #% <l 1
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COIVI BUSTION LABORATORY
DANKOOK UNIV. Version 2002.7.26
PIB address SR830 channel |
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3.1.1 Co-Flow burner
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3.1.2 Experimental setup
Ar-ion laser 8. Pin hole
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Pin hole

Mirror

Optical chopper
Convex lens
Pin hole

Co-Flow burner

Ceramic Honeycomb
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Brass Screen

Plastic Honeycomb

& Spacer

9. Photo diode

10. MFC readout

11. Lock-in—Amplifier
12. PC (LabVIEW)

13. 3D traverse unit



3.2 AFHA

1) PC, #37], MFC readout, Laser, Lock—-in-Amp, Chopper, 3D traverse unit %
A& AL od A ZITh

2) Wy st dolA, 7t FohiEs A

3) PC 9] LabVIEW(trav_digit.vi)E ©]-&3to] 2] A& 35 o|FHA = Alojdtt.
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6) LPG7}=9] WiEE I}

7) MFC controllerg &3l LPG 120 sccmes 3w 3§t
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9) PC ¢] LabVIEW(sootview.vi)E ©|&3sto] SHS Tt}
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4) Optical chopper®] frequency
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® d&33t<9 (premixed flame)
@ A (soot)

® o7](excitation)

® o] A (laser)

W =94 (population inversion)

o

FE9 FaEH (light extinction, light scattering)

Z
o

filter

2t2 %4 7] (pressure regulator)

1-stage pressure regulator®} 2-stage pressure regulator® x}o]
A % 247]/(MFC, mass flow controller)

@ Lock-in—Amp.

@ DAQ H.=(data acquisition board)

GPIB(general purpose interface bus)

® Frhol 2 =(photo diode)

@ 2~®*g =¥ =2}o]¥(stepping motor driver)

@ LabVIEW program
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